Cdh16 was initially described as a truncated cadherin expressed in the adult rabbit kidney. We have analyzed the expression pattern of cdh-16 during mouse embryogenesis, and show that cdh-16 transcripts are present in ureter-derived epithelia of the metanephric kidney. In addition, we demonstrate that cdh-16 is also transiently expressed in the epithelia of embryonic sex ducts and the lung of the embryo. q
Discussion
Cell adhesion is essential for the integrity of tissues and organs during development and in adult stages. Cadherins (reviewed in Stappert, 1999) are transmembrane glycoproteins which mediate calcium-dependent cell adhesion (Yoshida-Noro et al., 1984) . Cadherins bind each other by homophilic interaction (Nose et al., 1990) . Since many of them are expressed in a tissue-restricted fashion, they have been implicated in tissue morphogenesis by aggregating cells which express the same cadherin (Takeichi, 1995; Redies and Takeichi, 1996) . Cadherins are also involved in cell migration (Brand-Saberi et al., 1996) , cell polarity (Marrs et al., 1995) , and tumorigenesis (Hermiston and Gordon, 1995; Perl et al., 1998) .
Here we describe the expression pattern of cdh-16 (Thomson et al., 1998) during embryogenesis. This gene was originally cloned from rabbit and designated ksp-(kidney-speci®c)-cadherin, as expression was detected only in adult kidneys (Thomson et al., 1995) .
Cdh-16 transcripts can ®rst be detected in the epithelium of the Wolf®an duct at embryonic day (E) 10.5 (Fig. 2A±C) . Around E11, the ureter bud, following induction by the metanephrogenic mesenchyme, emerges from the Wolf®an duct, invades the metanephric blastema, and induces the condensation and aggregation of mesenchymal cells. In turn, the metanephric mesenchyme induces the ureter bud to branch (Vainio and Mu Èller, 1997) . Cdh-16 transcripts are con®ned to the ureters and collecting ducts of the embryonic and adult metanephros (Figs. 1B±D, 2F±K ).
The Wolf®an ducts differentiate into vasa deferentia and seminiferous glands in the male, but degenerate in the female. Cdh-16 expression was found from E10.5 to E17.5 in the Wolf®an duct epithelium (Figs. 1A±C, 2A± C,L,M), but not in the adult vasa deferentia and seminiferous glands (data not shown).
In the Mu Èllerian ducts, the anlage for the female reproductive tract, the epithelium is also positive for cdh-16 (Figs. 1B±D, 2L) . Again, this expression domain is not maintained in the adult (not shown).
In addition, cdh-16 was found in lung epithelia at E10.5, E12.5, and E14.5 (Fig. 2C±E,N) . The expression in lung epithelia is also transient, and becomes undetectable in lungs of newborns and adults (not shown).
The function of cdh-16 has not been elucidated. Belonging to the LI-/HPT-1 group of cadherins (Berndorff et al., 1994; Dantzig et al., 1994) , it has a short intracellular domain and lacks the b-catenin binding site which is crucial for the adhesive function of classical cadherins (Aberle et al., 1996) . Nevertheless, LI-cadherin (Berndorff et al., 1994) is capable of mediating cell adhesion. Moreover, cdh-16 is speci®cally transcribed in the epithelia of kidney and lung. For both organs, epithelial-mesenchymal interactions as well as the differentiation of epithelia are of fundamental importance for their development (reviewed in Vainio and Mu Èller, 1997; Hogan and Yinglin, 1998) . Other cadherins are present in the embryonic and adult kidney, with speci®c patterns of expression along the nephron (Xiang et al., 1994; Cho et al., 1998 ). Cadherin-6, for instance, is expressed in the mesenchymal aggregates of the metanephric blastema. It has been shown by antibody perturbation experiments, that it is required for the aggregation of induced mesenchymal cells and their subsequent conversion to epithelium (Cho et al., 1998) . E-cadherin is coexpressed with cdh-16 in collecting ducts (Cho et al., 1998) .
These data indicate that cdh-16, in concert with other cadherins, might be required in the differentiation process of kidney, lung, and sex duct epithelia, as well as in maintaining the integrity of collecting duct epithelia.
Materials and methods

Cloning of mouse cdh-16
In a search for genes involved in gonad formation (Wertz and Herrmann, in preparation), we identi®ed a clone (GR221) with restricted expression in sex duct epithelia. This clone was found to contain a partial cDNA of mouse ksp-cadherin. We screened the dbEST and mouse TIGR databases with rabbit ksp-cadherin cDNA for matching sequences and identi®ed a full-length mouse cDNA clone. This clone, ICRFc100D11145, was kindly supplied by the I.M.A.G.E consortium.
In situ hybridization
Sense and antisense riboprobes were synthesized from the partial cDNA clone and from the full-length clone. The whole-mount in situ hybridization procedure was performed essentially as described (Wilkinson, 1992) with minor modi®cations (Wertz and Herrmann, in preparation) . In situ hybridizations on sections were done according to (Lescher et al., 1998) . Antisense probes gave identical in situ hybridization results, whereas hybridizations with the sense probes resulted in no signal. Counterstaining with H&E was done according to standard protocols. le, lung epithelium; lu, lung; me, mesonephros; ov, oviduct; ut, uterus; v, vas deferens; e, epididymis. 
